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[1.36W<0£*M [1. TITLE] 

flgJE^II'^ h The electroconductive paste for thick films 
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l2.mfm&<Dm®} p. Claim] 

Ag.Pd.Au.Pt gs©*&JR*&5fcj&J That which consists of noble metal powders 

49-91 S*% t ,X 7 x 7 ]} y such as Ag, Pd, Au, and R, of 49 - 91 weight% ' 

K ifi 6-20 Mi% t ,Zn,AI,Sn (D 9 ,ass frit of 6 - 2 ° weight%. and powder which 

1 msi±fa 4 5 3-31 c °" s,sts of 1 or more sorts of Zn, Al, and Sn of 3 

SS% ta»645t»©*^y " 3 J. VW| B M% ' is made to cake with a binder. . 

--CttiB S tf-C*5 r t J a,ectrocond uctive paste for thick films 

t -t-Zm® mmm*-x * character| zed by making as above-mentioned. 

l3.&m<DWMtmWl [3. DETAILED DESCRIPTION OF INVENTION] 

imm±<Dwm&m dndustrial application] 

?255^ VVb '***'' V ~ ThiS inVenti0n relates to tne electroconductive 

^W$'J2M£©JM£[cj; *>M P aste used for Producing a hybrid integrated 

#^@»*«:«3grt-S(&lC'te circuit etc - b V thick film methods, such as the 

% £ in -5 ^ h Hi- s °- called screen printing method. 

Jft*<Dft«] [PRIOR ART] 

*M£ffffl3fcfc:J: iPM^Q^j When circuit apparatuses, such as a hybrid 
&W<D®&mWi*mmi-Zm& integrated circuit, are generally produced by the 
tt.KiiTLSr^fTS-fey § y? ^'ck fi l™ method, the method in which while 
gfafr^— x t Lt 7. ? D — according to a predetermined wiring pattern an 
fc «fc U .fjgoM^ electroconductive paste is printed by the screen 
^-^K^oTaS®^;* k*. P ^T? metnod - usin 9 the ceramic substrate 
fflftl-f * > It- f? • ? * Wh,ch has a through-hole as a base, the above 
±5»£™?r^ 1 1 throu ^ hote is ™ ad with said paste and ttese 
-CociMja+Llv-^aEL-.ittbSr are pnnted is adopted. 

ttl* 5 £ V * 5 # feasg^ § When baking an electroconductive paste in 

TV ' 5 » ^*rw+f&$m^m!0h of the resistance 

mm^-x h&£%.q>xffif8. va,Uo Dv the oxidation of a metal component 

1~5#-£%&li6£#<DgHfcfc:J: the e,e ctroconductive paste which essentially 

*S«:ffioi9-fbSrKO D? n - Sists ? ! 1 , 0ble meta,s ' such as A 9- Au - ar > d 
*>.Ag,Au,Pt «otUI^ Pt ^sed. However these are 

ftt-tZ&m^-x kTjiffl? . ^ J he method of usin 9 the 
??7xt« ri; electroconductive paste which essentially 

V I r^^^^* COnsists of base metal - su ch as Ni, and baking 

5„ k^i fc Ni this in inert gases, such as N2 gas, as an object 

^<D$-&m t Lfc^m for ine) <pensive, is utilised. 

h«rML,^tiSrN2^ H °wever, baking in air the resistive paste 

**©*SH*;tf S l° h essential, y consists of Ru02 used in 

Xfe&mmfcZivT^Z 0 u t0 c ° m P ose a fllm resistor on an above 

? i i -fcf- . substrate is needed. 

i*uaw eiEm For Ws reason ^ a fflm res|s|ance , s 
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v > s ruo2 znf&fr t-rzmji 

tt,J$-&fl Lfc^ffi 



composed, after baking processing the 
electroconductive paste which essentially 
consists of base metal, the base metal 
conductor exposed externally was galvanized 
with noble metals for anti-oxidation. Then, the 
electroconductive paste and the above resistive 
paste which essentially consists of noble metals 
are printed from on this. The method of printing 
this in air was taken. 



V*3#*IWM(e©*lC Ni *y 
Zn,AI * ftit Sn SriPx. 6 r t \z. 

k mm l t ft & l fc ft; r ^ 

3. 



[PROBLEM ADDRESSED] 

However, in the anti-oxidation process by noble 
metals plating, the procedure which carries out 
plating of the it top with noble metals first after 
giving Ni plating only to the base metal 
conductor exposed to the surface of a ceramic 
substrate is taken. 

Accordingly a relatively complicated process 
is needed. This is why the cost reduction 
effect obtained by using a base metal paste is 
eliminated sharply. 

This invention is made that the above- 
mentioned conventional problem should be 
eliminated. It paid attention that there is an 
effect which prevents an oxidation by the 
boundary surface of said base metal conductor 
when applying a coating and baking processing 
this on the surface of a base metal conductor, 
by adding a small amount of Zn, Al or Sn to 
noble metals and the electroconductive paste 
which consists of the glass frit. A direct 
electroconductive paste is printed, without 
carrying out a special anti-oxidation process, 
such as noble metals plating etc. It enables it to 
bake this in air. 
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* M3,Ag,Pd,Au,Pt ^©#&Ji 

mm* 49-91 m&o/ot.ifyx 

7 y y V # 6-20 s a % 
t ,2n,AI,Sn <D 1 m&.±fr fe * <5 
3-31 S4% £ A> f, fc 5 

#7^7!) y fi ,CaO- 
BaO-Si02- 3RXf 7^*©«3itt 



[Means for solving a problem] 

The electroconductive paste for thick films by 
this invention, consists of noble metal powders, 
such as Ag, Pd, Au, and Pt, of 49 - 91 weight%,' 
glass frit of 6 - 20 weight%, and the powder 
which consists of 1 or more sorts of Zn, Al, and 
Sn is 3 - 31 weight%. 

Borosilicate glasses, such as CaO-BaO- 
Si02-based glass, are generally used for the 
glass frit. 



C *i © J; o t£ m & \z «t 
3 Zn,AI,Sn ^O^M^ 

© Ni *ss©&jpw&##v^tfai 
7c^^ t & «j , r n^ifcrt: $ *l 

Ag.Pd.Au.Pt ^©^JR^t 



[EFFECT] 

When the electroconductive paste by this 
invention is used, noble metals plating is not 
made to the surface of the base metal 
conductor baked in the inert gas, but said paste 
fe directly printed in piles on this. This is baked 
in air. 

Then, the conduction state required for 
electric connection of a circuit is obtained at the 
contact of a base metal conductor and the 
conductor which bakes an above 
electroconductive paste and was obtained). 

This is considered to be caused the reason 
below. 

If an above electroconductive paste is baked 
in air, metals, such as Zn, Al, Sn, etc. which 
exist near the boundary surface with a base 
metal conductor, will take oxygen from said 
base metal conductor, and will oxidize. In the 
glass component by which the sintering was 
carried out, this is received and makes and 
disperses. 

r ,For this reason, near the surface of a base 
metal conductor, metal components, such as Ni 
in it, will be, so to speak, in the reduction state. 
This is not oxidized, but reacts with the noble 
metals components in an above 
electroconductive paste, such as Ag, Pd, Au, 
and Pt, and an electric conduction state is 
formed. 

In addition, the reason which limited the 
composition ratio of an electroconductive paste 
as mentioned above is as following. 
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(1) Zn,AI,Sn 4&<D 

-kzubK 31 ms%^T-cfe 

(2) # 7 * 4> fcifi # 5 c 
5 C Zb&frb 6-20 lt%© 



mi 

-T-5. Ag 63g,Pd 
12g,Zn n*. 6g CaO-BaO- 
Si02 ^7X7!)y h 19g 

—X 6g c a-$~¥**—>\< 
33g ^Dx,3 ffcstn— /I'S/H? 
S*U,35«J*©«J|sf#^ 55 

-C , BU * <D tt «■ # ■§• 
3-5,7-9,13-17.21.22,24-26,29 
-33,36-39,43-45,49,50,52,54- 
61,64-71,73-77,79-85 



(1) If there are many metal powders, such as 
Zn, Al, and Sn, the quantity of the oxide 
produced when baking processing an 
electroconductive paste in air will increase. As a 
result of said oxide's dispersing so much in a 
glass component, there is trend that the 
adhesion strength of a conductor reduces. 

Moreover, the above oxide which exists in a 
noble metals grain boundary, without dispersing 
in glass raises the resistance value of a 
conductor. 

These need to be 31 weight% or less 
practically from this point. 

Moreover the composition ratio requires 3- 
weight% in the minimum in order to do an above 
effect so. 



(2) If a glass component is too few, the 
adhesion strength between conductors will 
become low. Conversely if it is too much, the 
glass component by which the sintering was 
carried out will wear the connection surface 
between conductors, and the contact resistance 
between conductors will become high. 

The 6 - 20-weight% composition ratio is 
required from this point. 

[Example] 

The Example of this invention is explained 
below. 

Ethyl cellulose 6g and (alpha)- terpineol 33g 
is added as a binder to 63g of Ag powder, 12g 
of Pd powder, 6g of Zn powder and CaO-BaO- 
Si02-based glass frit 19g. Kneading is carried 
out by the 3 step formula roll mill. The 
electroconductive paste which has the 
composition shown by the sample number 55 of 
the attached table was made. 

Furthermore in addition to this, the 
electroconductive paste which has the 
composition shown by the sample number 3-5 
of the attached table, 7 - 9, 13 - 17, 21 and 22, 
24 - 26, 29 - 33, 36 - 39, 43 - 45. 49. 50 and 52, 
54 . 61, 64 - 71, 73 - 77. and 79 - 85 was 
respectively made by the similar method. 
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T,Ni Sr±ia^fcr5W«^- 

flHBi"— h * 125^©?^^ 10 
fee fcV^rft* 900t3©i&* 
Lfc^,2%<£> H2 fcfftf N2 

tf^M^-e 1200^:^^ 
• • • rt«s 

TSV^^^S-T5^2 I 2- • • 

m^mm Ltcmft&m 2a,2b 
ftmm&m 5 ct 5 is^-* f * 

tlCiJV^T 850TC©fi£S: 10 
^4^i«Lt^ 3,3 £ 

^ 1mm ^©§|#WLeai|[U 5 



[Example of usage, and EXPERIMENT] 

Next, the electroconductive paste obtained in 
the above Example was used by the method 
like the next, and the test was performed. 
The through-hole was filled with the above 
electroconductive paste while the screen 
printing of the electroconductive paste which 
essentially consists of Ni is carried out on the 
non-sintered ceramic sheet of thickness 200 
micro-m which has some through-holes 
according to a predetermined wiring pattern. 

Subsequently, this non-sintered ceramic 
sheet is heated for 1 0 minutes at the 
temperature of 125 degrees C. After drying, 4 
sheets were laminated in the predetermined 
order and it was stuck by pressure. 

Subsequently this is heat-treated at the 
temperature of 900 degrees C. After removing a 
ceramic sheet and the binder component in an 
electroconductive paste, it puts for 2 hours at 
the temperature of 1200 degrees C in N2 gas 
atmosphere containing 2% of H2. The 
multilayer wiring board which is shown in the 
drawing was made. 

At this time, the resistance value of a 
conductors 2 and 2*** which conduct mutually 
within substrate 1,1***, is measured between 
conductor surfaces 2a and 2b which were 
exposed to the surface of the substrate of the, 
top stage. 

Next the electroconductive paste obtained in 
the above Example is used. The screen printing 
of said paste is carried out so that the conductor 
surface exposed to the surface of the most 
outer substrate 1 may be covered. In air, the 
temperature of 850 degrees C is provided for 10 
minutes, and this is baked. Conductors 3 and 3 
were provided. 

In addition, the lead-out electrode part 5 of 1 
mm square was provided to the terminal part of 
a substrate at this time. 



ftV^T^rfclcRft btitz^fc Subsequently the resistive paste which 
3,3 PICSoT Ru02 £r£fi£:# essentially consists of Ru02 is printed between 
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^ttSr^^fciSV^T 850*00 
10 ^4tt«L,S 

tUiO** 3,3 2: WES 

**L**t±E»* 2,2 • ■ • © 

bftfcifS^tt 3,3 ©£fffi 
3a,3b Tf»JfeU-*t*#fl«1B 
2a,2b -ca!J^Lfc±IBffigt«t 
©Jtfi.fatlfc 1.00 Tfc 9 

Mft | r ? T»*toa lt t js»;«© 
su*©*att©«»c roj 

*fc f ±E«ffiSB 5 \c 0.5*© 
y-KJft6«r*ffl#lt7Uni> 
- K«S 6 1 OtffiW.L 

TM;fr|6] tw^l o 5So TKi L 

fc t w 5 s Mm 

mu s 1 mm>bimt 

1.0kg/mm2 £l±T*ofc 0 

±EIS16Mfc#LTJtifc©fc. 
ft . SU * © K » # ^ 
1,2,6,10-12,18-20,23,27,28,34 
,35,40-42,46-48,51 ,53,62,53,7 
2 78 ©^(C^J: 9 fc. 
31©36WK:J;5*tB'<-* hi: 

±EH1K0!I fc LTfE 9 , 

::;fcfc±E^«RtfWft«i: 

5 3,3 i SBIffift 
4 ^ffli^tSMS 3a,3b 



the conductors 3 and 3 provided newly. In air, 
the temperature of 850 degrees C is provided 
for 10 minutes, and this is baked. The film 
resistance 4 was produced on the substrate 1 . 

And before and after producing these 
conductors 3 and 3 and the film resistance 4, 
the resistance value of above conductors 2 and 
2 *** is respectively measured on the surfaces 
3a and 3b of the above conductors 3 and 3 
which were able to be newly provided on it. The 
ratio with the above resistance value which 
measured this on the conductor surfaces 2a 
and 2b is 1.00. Even when it baked in the 
oxidizing atmospnere, the gain of resistance 
value was not seen, 

"(circle-symbol)* showed this to the column of 
the conduction property of an attached table. 

Moreover, the lead wire 6 of 0.5 (phi) is 
soldered to the above electrode part 5. When 
said lead wire 6 was pulled perpendicularly to 
the surface of a substrate 1, and tested, the 
tensile strength in exfoliating said electrode part 
5 from the substrate 1 surface was 1.0kg /mm2 
or more as shown in an attached table. 



[Comparative Example] 

For the sake of a comparison with an above 
Example, as shown in each column of the 
sample numbers 1, 2, 6 10 - 12, 18 - 20, 23, 27, 
28, 34 and 35, 40 - 42, 46 - 48, and 51, 53, 62, 
53, 72 and 78 of an attached table, the same 
component as the electroconductive paste by 
fhis invention is contained. However, the 
composition ratio makes the specimen which 
does not fulfill the requirements for above, like 
an above Example. This was used on the same 
conditions as the example of above usage and 
EXPERIMENT, and this was tested. 

As this result, as shown in each column of an 
attached table, the ratio of the resistance value 
respectively measured between conductor 
surfaces 3a and 3b before and after production 
of conductors 3 and 3 and the film resistance 4, 



00/10/30 



8/12 



(C) DERWEIMT 



JP6 1-066303 



DERWENT 
* 



THOMSON SCIENTIFIC 



*fl*ffi 2a,2b LfcJS 
$m<Dit# LOO £jgx.£a>(£ 
1.00 £M;L6 
t> © *»J*©»att©«fc: r x j 
-ea*Lfc),£ fc tt 5I 553^^t5> 
1.0kg/mm2*S6 , T?fcofc o 

©fcifi«ft*att«:#* - * J» 
t?#S 0 r©fc».igj5^«figK 

TO 



and the resistance value measured between 
conductor surfaces 2a and 2b exceeds 1 .00 ("*" 
showed that by which the ratio of this resistance 
value exceeds 1.00 in the column of the 
conduction property of an attached table.) Or 
tensile strengths was 1 .0kg / mm2 or less. 



[EFFECT OF THE INVENTION] 

As having explained above, according to this 
invention, a direct electroconductive paste is 
printed so that the above conductor surface 
may be covered, without carrying out a special 
anti-oxidation process of giving noble metals 
plating to the surface of a base metal conductor. 
And only by. baking this in air, the conduction 
property required to compose an electric circuit, 
without oxidizing the conductor surface can be 
obtained. 

For this reason, the number of processes 
reduction for producing circuit apparatuses, 
such as a hybrid integrated circuit, can be 
aimed at now. 



[4. Brief Description of Drawings] 

A drawing is the schematic cross-sectional 
chart to which the dimension of the thickness 
direction of the multilayer interconnection 
ceramic substrate which shows the example of 
usage of the electroconductive paste by this 
invention was enlarged. 
PATENTEE Taiyo Yuden Co., Ltd. K.K. 
Representative Patent attorney Kazuyoshi 
Hojo 

Attached table 



* ttJtWJt L-Cfls«S*vfc * shows the specimen 
W&^TF-t Comparative Example. 



produced as 



fij£Jt(fift%) 
%mmm kg/mm2 

ffi* 



Attached table 

Row (left to right) : Sample number, 
Composition ratio (weight%) (glass), 
Conduction property, Tensile strength 
kg/mm2 

* shows the specimen produced as 
Comparative Example. 
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*tttiMMt LT^ffi&ftfcf* Row (left to right) : Sample number. 

IftZTjk-?- Composition ratio (weight%) (glass), 

j&tyjg-^- Conduction property 

*a^Jt(S:s%) 

§l3S3£f£: kg/mm2 Tensile strength kg/mm2 

*a&.m\ki,xtt®ZhK.m * show f. * ne f eolmen P roduced as 

jp, . Comparative Example. 

* +5r7rrr Row (left to right) : Sample number, 

^■^"^ Composition ratio (weight%) (glass), 

sa$J*(fi*%) 

^iiHi Conduction property, Tensile strength 

kg/mm2 kg/mm2 

?Ju.*^/«iu, -r-zt«ti-^4,+ a* * shows the specimen produced as 

*ttttttfl fc U-CfW*iifcft Com p ara ti V e Example. 

^fc^T" Row (left to right) : Sample number, 

WPr#^ 

*a^it(Si%) Composition ratio (weight%) (glass), 

' Conduction property, Tensile strength 

3I3B&& kg/mm2 k 9 /mm2 

5S.\ ^ % (No drawing) 

^M^E^ Amendment 

Bg^p 59 ^ 1 0 ^ 9 B October 9th, Showa 59 

ftjff-Tf&'g jg-Jf Director-General of the Patent Office Mr. 

a i\M-,r>:=fc— Manabu Shiga 

l.^fFWS^ 1. Display of an incident 

Bgftl 59 4M$1t«$ 1 87067 # Patent a pp| iC ation of No. Showa 59 187067 

[2MW<D&m [2. TITLE] 

tffl&BJ^H/"-^^ h The electroconductive paste for thick films 

o 3. Person Who Corrects 

wtZmmimmx SSf ip ^ *• ,ncident PATENTEE 

ftBF *GScate*K±Ir1TI 
2#12^ 

ft£ (£#) *»R»»S:^lt Name Taiyo Yuden Co., Ltd. K.K. 

4 ftSA 4 - Representative 

ttBf »10'K«»*7*HrX* Sfrdl^patentaBorney KazuyosN Hojo 
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»T3Tg3# 

ft£(8192)#3± im$u& 
5.*tj&lfr<fr©Htt (£3!) 

(1) 2 E±a»& 4 ff~ 

±*»p> 11 ftvxm&ifcgvm 

fc.Ag.Au.Pt *£cD«:&J!&iJ& 

^-X b Sr&ffl L.rtbfc N2 # 

(2) WMm% 8 HTtf > 6 5 fr S (C 



5. Date of 
(Spontaneity) 



Correction Instruction 



6. Number of Invention Increased by Correction 

7. Objective of correction 

The column of the DETAILED DESCRIPTION 
OF INVENTION of Specification 

8. Content of Correction 
The attached sheet 

Content of a correction 

(1) the sentences of 4th line of 2 page of 
specification from 11th line is corrected as 
follows. 

"When baking electroconductive paste in air, 
in order to prevent the gain of the resistance 
value by the oxidation of a metal component, 
the electroconductive paste which essentially 
consists of noble metals, such as Ag, Au, and 
Pt, is used. However, these are expensive. 
Then the electroconductive paste which 
essentially consists of base metal, such as Ni, is 
used as an object for inexpensive. The method 
of baking this in inert gases, such as N2 gas, is 
utilised." 

(2) "increasing" the 5th line from the bottom of 
the 8th page of Specification, is corrected to "an 
increase". 
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